The first restorative proctocolectomy in this hospital was carried out by Parks in 1976 . Since that time it has become the most commonly used surgical procedure for ulcerative colitis as well as for selected patients with familial adenomatous polyposis and, more recently, some patients with functional bowel disease. With an experience of the operation of more than 15 years, it was felt appropriate to review the longterm outcome in patients with ulcerative colitis. To allow for lengthy follow up, the study has been confined to patients operated on before the end of 1985. It was hoped that a minimum follow up of six years would permit an assessment of function in the long term and show any possible delayed adverse effects of the operation.
Patients and methods Between July 1976 and December 1985, 1 10 patients were treated at this hospital for ulcerative colitis by restorative proctocolectomy or proctectomy. Review of the case notes was supplemented by personal examination of 66 patients by one clinician (PSC). Five patients were contacted by letter or telephone and for nine information was sought from the referring surgeon using a standardised proforma. Patients were followed up until death or February 1992, apart from seven (6-3%) who could not be traced at that time.
Fifty six patients had all their surgery performed at this hospital: 40 had a restorative proctocolectomy and 16 a restorative proctectomy. Fifty four patients were referred: 42 had been treated by a colectomy and ileostomy, four by a partial colectomy, and eight by colectomy and ileorectal anastomosis, which had proved unsuccessful (7) or in whom high grade dysplasia had developed in the rectum (1) . A temporary ileostomy was constructed in 104 cases.
The indications for surgery in the 40 patients treated by a restorative proctocolectomy were chronic symptoms in 22, severe relapsing disease in seven, dysplasia in eight, and known or suspected carcinoma in two. One patient (the first in the series) had the operation as an urgent procedure after failure of medical treatment for acute colitis.
Of the 16 patients undergoing a restorative proctectomy in this hospital, an original colectomy and ileostomy was carried out urgently in 10 and electively in four. In two patients, an ileorectal anastomosis was converted to a pouch for diarrhoea in one and high grade rectal dysplasia in the other.
There were 59 men and 51 women in the series with a mean age at operation of 31-6 years (median 30, range removed two weeks later (case no 2, Table II) , and a patient in whom the pouch was ultimately removed (case no 1, Table II ).
The mean duration of hospital stay for both procedures combined was 30 days (median 26, range 13-81).
MORTALITY
In addition to the one postoperative death, there was a further death related to surgery. This patient died of septicaemia 17 months after restorative proctectomy. Four patients died of carcinoma at intervals between 24 and 61 months after surgery. Three patients died of unrelated causes (road traffic accident, carcinoma of the stomach, and grand mal seizures) at intervals of 30, 89, and 151 months respectively from the operation.
FAILURE
Failure was defined either as the need to remove the reservoir, to defunction by an ileostomy not closed at the time of this assessment or to convert to a Kock abdominal reservoir. There were 16 such cases giving an overall crude failure rate of 15% (Table II) . The cumulative probability of failure from the time of ileostomy closure (based on the last 14 patients in Table II 30 years this was temporary and had resolved completely a year after closure of the ileostomy. In the other patient, aged 60 years at the time of restorative proctocolectomy for a rectal carcinoma complicating ulcerative colitis, lack of complete erection was thought to result from Peyronie's disease and was treated by a penile implant.
Five of 37 women became pregnant after the operation and gave birth to nine babies: all but two deliveries (in the same patient) were by caesarean section.
GENERAL HEALTH
Longterm morbidity in these patients seemed to fall into four categories, two probably related to the surgery and two apparently unrelated.
Anaemia with an iron deficiency picture was sufficiently severe in three patients to require transfusion; in two there had been significant blood loss as a result of pouchitis.
Renal calculi were recorded in four patients. One patient passed a stone about six weeks after restorative proctocolectomy and another patient had a left renal calculus some seven years after a restorative proctectomy. One patient was found to have a 2 cm calculus in the left renal pelvis while an inpatient after excision of the pouch and was treated medically with a diagnosis of hyperuricaemia. The fourth patient had passed a stone two years before restorative proctectomy and six years after the pouch operation, a large right sided renal calculus was treated by lithotripsy.
Seven patients had various thyroid disorders, three before the pouch operation. One was said to have been hypothyroid in the past, one had had a thyroidectomy and was receiving thyroxine, and one had acute thyrotoxicosis treated medically and by radioactive iodine and five years after the pouch was receiving thryoxine for hypothyroidism. At the time of restorative proctectomy, one patient was found to have a symptomless bilateral multinodular goitre and another had a nodule in the left lobe of the thyroid with normal thyroid function tests.
Two patients developed thyroid disorders after the restorative procedure, one hyper and one hypothyroidism at intervals of six years and six months respectively. Both had other diseases: the first renal sarcoid some three months after a restorative proctocolectomy having had pulmonary involvement eight years earlier. The second who had had two colonic carcinomas at the original colectomy elsewhere, developed the first signs of myasthenia gravis while an inpatient at this hospital after the pouch operation. Thymectomy was carried out six months later.
One other patient also developed myasthenia gravis just over three years after restorative proctocolectomy. Treatment with azathioprine and prednisolone was continuing four years later when he was last seen.
LIFE EXPECTANCY
Excluding all patients with carcinoma, the five year survival probability after the restorative operation was 98% (95% CI 90 5 to 99%) and the 10 year figure was 95 5% (95% CI 88X3 to 98-3%).
The number of observed deaths was four (one related late death resulting from sepsis and three resulting from unrelated causes) or five if the postoperative death is included. The number of expected deaths was 1-09 giving a ratio of 3-7 for observed to expected deaths with 95% CI of 1-0 to 9 1 The overall complication rate of 45% is not dissimilar to that of 39% for elective total proctocolectomy over almost exactly the same time period at this hospital.6 Furthermore the median postoperative stay for the restorative operation was 14 days compared with 16 for the excisional surgery: patients in the second group were, however, considerably older. This is, of course, a misleading comparison, as, in most patients, a second operation was required for closure of a temporary ileostomy with a median postoperative stay of 11 days and a complication rate of 19%. The small bowel obstruction rate after this second operation was 9% with a reoperation rate of 4%: these figures are almost identical with those from elsewhere. 2 Reported series do not give detailed figures for readmissions during the follow up period and, as far as we are aware, there had been no calculation of the cumulative probability of readmission previously. In addition, the mean duration of follow up in the largest series2 was only 2-3 years compared with 6-6 years in this report. Thus the probability of readmission of 68% at five years, which seems high cannot be compared with that from elsewhere. Perhaps the fairest comparison is with that for elective total proctocolectomy at this hospital over a very similar time period, which was 45% at six years. 6 The longterm course of patients after restorative proctocolectomy should be viewed against that for total proctocolectomy and never in isolation.
The overall failure rate of the operation (including three patients with a disconnected pouch) was 15%, which was disappointing but perhaps not entirely surprising as we are reporting here the first 1 10 patients with ulcerative colitis in an experience at this hospital that now encompasses over 400 cases. Failure rates in other series range from 0-1 4%:
an overall rate in nine series was 5%. 12 These, however, were mainly early and the failure rate clearly increases with the duration of follow up. The reasons for early failure in our patients were similar to those reported elsewhere -that is, pelvic sepsis, incontinence, intractable pouchitis, and possible Crohn's disease. The last, suspected in seven of our cases, was never diagnosed in any specimen and only the subsequent clinical course suggested the diagnosis. Most of the failures occurred fairly soon after ileostomy closure as reported by others.2 9 11 In the long term, however, failures occurred for various reasons including poor function, malaise, and fistulation from the reservoir. Pouch-vaginal or perineal fistula is often delayed several months after ileostomy closure and accounts for some late failures.13
These have not been included in most reports of the outcome of restorative proctocolectomy.
In this series, postoperative obstruction requiring surgery was similar to that after excisional surgery but the rate (18%) during follow up may be higher. Now that small bowel obstruction is a well recognised complication of all operations for ulcerative colitis both in the short and the long term, it is to be hoped that it will no longer be a cause of late death as previously.'0 14 Anastomotic stenosis has become a well known long term complication in pouch patients. Seven patients in this series (with 14 admissions) required dilation under general anaesthetic for this complication. Other reports give similar incidences ranging from 5-18% with an overall incidence with nine series of 14-7%.2 1112 Stenosis, however, was not a factor leading to pouch excision in our patients as in the Birmingham report. I I At this hospital, pouchitis has been diagnosed by clinical, endoscopic, and pathological criteria. Frequency of defecation alone is insufficient to justify the diagnosis but must be accompanied by the presence of acute inflammation on biopsy examination.15
Only 60 of our patients were thus fully assessed and, of these, half had never had evidence of pouchitis. Of the 21 with one episode, this had resolved with treatment (usually metronidazole) and had not recurred. Nine patients with persistent pouchitis had a variety of treatments including low dose longterm metronidazole and conventional anti-inflammatory treatment. In only two (12-5%) of 16 patients who failed was intractable pouchitis the major reason.
The details of function reported here relate to patients after at least five years from closure of the ileostomy. It is known that function can improve for several years after operation and so our figures must represent the optimum that has been achieved. Comparison with other series may not be valid because of different lengths of follow up and varying pouch design. Our results include four types of pouch and overall figures are given. A minimum diurnal stool frequency of 3-6 (range 1-10) and a maximum of 4-7 (range of [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] , however, compares well with other series, for example, 6 (3) at three years in the Mayo series,2 5 (1 5) at six months,3 and 5A4 (2 5) at mean follow up of five years.4 Almost half of the patients (47%) in this series never had a bowel action at night: this compares with a figure of 73% from elsewhere.3 Other reports do not give a comparable figure.
Minor mucous or faecal leakage occurred in some 40% of patients but only a third of these (around 16% of the total) needed to wear a pad. This is in noticeable contrast with another series where 62% usually used a pad by day and 68% at night.4
Perhaps the most important aspects of this follow up are the enquiry into general health and the life expectancy figures, which have not been mentioned previously.
Minor degrees of anaemia are sometimes seen in patients with pouches and the picture is usually one of iron deficiency that can be corrected with oral iron. A low serum B-12 resulting possibly from changes in the terminal ileum because of the pouch may also need appropriate treatment. Severe degrees of anaemia with haemoglobin as low as 5-0 g/dl in two of our patients are more worrying particularly as it was recurrent in one patient and the cause never adequately established.
A tendency to urolithiasis, perhaps greater than that of the general population has been shown in patients after total proctocolectomy5 16 and the occurrence of stones in four patients may relate to the previous ileostomy in two and a high output from a defunctioning ileostomy in one.
Although seven patients had thyroid disorders before or after the establishment of the pouch, these were of various types and probably unrelated to the operation. Thyrotoxicosis in a patient with ulcerative colitis has been described17 and there seems no reason why these two disorders should not, on occasion, occur in the same patient.
Two cases of myasthenia gravis among 109 patients who left hospital after the pouch does, however, seem strange as myasthenia is an uncommon disease. No conclusions can be drawn from two cases: a longer follow up may clarify the position.
With certain provisos, it is known that life expectancy is normal in patients after excisional surgery for colitis.5 For colectomy and ileorectal anastomosis the number of observed deaths was over twice the expected with 12 deaths resulting from rectal carcinoma.10 With strict follow up and routine use of rectal biopsies, it is to be hoped that better figures could be obtained nowadays.
The findings after restorative proctocolectomy are encouraging. Patients with carcinoma in the specimen were excluded and thus the only related late death was from sepsis. The figure of 3-7 of observed/expected death lies within the 95% confidence intervals. This suggests that the operation is compatible with a normal life expectancy in the short term but much longer follow up is necessary before this can be said with certainty for the long term.
